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ABSTRACT

Background: Chikungunya virus (CHIKV), responsible for a debilitating febrile illness, has seen an increase in
prevalence among Pakistani population in recent years. Though mainly transmitted through bite of Aedes mosquitoes,
the other transmission route of particular concern is transfusion-related, especially during the outbreak season when
asymptomatic individuals are capable of transmitting the virus through this route. Therefore, we designed this study to
know the infectious and immune status of healthy blood donors against CHIKV.

Material and Methods: This was a cross-sectional study conducted on healthy blood donors at the Blood bank of Aga
Khan University from 1%t July 2018 to 28" February 2019. The sampling method employed was consecutive sampling.
Three hundred and sixty healthy blood donors were screened for the presence of CHIKV IgM antibodies and nucleic
acid using ELISA method and RT-PCR, respectively.

Results: Of the 360 blood donors screened, 1.1% (n=4) tested positive for CHIKV IgM however, none were found to
be viremic at the time of blood donation. The mean age of seropositive donors was 32.5 years (IQR: 37.5 — 28) and all
were residents of Karachi city. CHIKV seropositivity was significantly associated with residence in the central district
of Karachi (p=0.02).

Conclusion: This screening study is suggestive of potential subclinical infection to CHIKV among healthy blood
donors and provides evidence for routine screening of this virus to eliminate risks of transfusion related transmission.
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BACKGROUND

Arbovirus infection is predominantly based on
transmission cycles that involve interaction between
arthropod-borne  vectors and susceptible hosts,
influenced by various biological and environmental
factors.! Of the medically important arboviruses,
Chikungunya virus (CHIKV), an RNA virus belonging
to the alphavirus genus of the family Togaviridae, is
responsible for a debilitating febrile disease frequently
involving muscles and joints.? According to WHO, the
emergence and rapid spread of CHIKV has occurred in
60 different countries worldwide in the form of
sporadic and epidemic outbreaks.> Epidemiological
analysis suggests different CHIKV genotypes to have
geographic predominance; hence its categorization into
four regional genotypes namely West African,
Eastern/Central/South African (ECSA), Asian and
Indian Ocean Lineage (I0OL).*
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Pakistan, the fifth most populous country, owing to its
subtropical location and rapid urbanization in the past
couple of decades has been at particular risk for
CHIKV outbreaks. Overcrowding of large cities,
underdeveloped housing societies, improper sewage
disposal, ineffective environmental cleaning, and
inadequate arbovirus control strategies are some of the
most important factors responsible for outbreaks in this
region.® Pakistan has recently faced a sporadic
epidemic of CHIKV in 2016 and reported up to 8387
suspected and laboratory confirmed cases.®

Aedes mosquitoes, the vectors of CHIKV, have been
found to breed in the mid-town area in close proximity
to the Malir and Liyari rivers of Karachi, the southern
port city of Sindh province.” During monsoon season,
heavy rainfalls often lead to over flooding of these
rivers resulting in stagnation of water providing
potential breeding sites for mosquitoes.® In addition to
the bite of mosquitoes, the other transmission route of
particular concern is transfusion-related, especially
during the outbreak season when asymptomatic
individuals are capable of transmitting the virus
through this route. This mode of transmission of
arboviruses has been well documented in case reports
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from several countries including Singapore, Honk
Kong, Puerto Rico, Brazil, USA and China.>*

There is limited surveillance of arboviruses at a public
health level in Pakistan while laboratory diagnosis for
arboviruses other than Dengue virus (DENV) is
virtually non-existent. There are two main sources for
case reporting, the first is through diagnostic
laboratories that primarily test for and report DENV
infection to the health authorities and second is
syndromic disease surveillance conducted by the
Federal Disease Surveillance and Response Unit
division of Field Epidemiology & Disease Surveillance
at National Institute of Health.*> Consequently, DENV
is erroneously considered to be the only endemic
arbovirus circulating in Pakistan. However, our group
has recently reported evidence of circulation of
arboviruses other than DENV, including WNV and
CHIKYV in the southern region of Pakistan through
active disease and vector surveillance conducted
during 2015-17.1617

Though one case of transfusion transmitted DENV has
been reported in the past from Karachi city®® the risk
that other arboviruses such as CHIKV pose to blood
safety is unknown. Hence, in the present study we
screened healthy blood donors for potential transfusion
related transmission of CHIKV.

MATERIAL AND METHODS

This study was conducted at the blood bank and the
clinical microbiology sections of the Department of
Pathology and Laboratory Medicine, Aga Khan
University. It was a cross-sectional study conducted on
blood donors who presented to the blood bank from 1%
July 2018 to 28" February 2019. The sampling method
employed was consecutive sampling. Three hundred
and sixty healthy blood donors were screened for
CHIKV IgM antibodies using the commercially
available CHIKjj Detect™ IgM ELISA kit (Inbios
International, Inc USA) and nucleic acid detection by
Reverse transcriptase Polymerase chain reaction (RT-
PCR).

If the potential donors met the inclusion criteria, then
informed and written consent was taken on a consent
form after they were explained about the tests that will
be conducted on their blood samples. The study was
exempted from ethical approval by the Institutional
Review Board of Aga Khan University (Ref # 2019-
0488-2928).

All the potential donors who presented to the blood
bank were initially screened for inclusion in the study,
the inclusion criteria was based on eligibility for blood
donation. Potential donors equal to or above 18 years

of age were included in the study. The individuals who
met the following criteria were excluded from the
study viz. (i) less than 18 years of age, (ii) presence of
fever, (iii) haemoglobin below 12 gm/dl, (iv) currently
taking any antibiotic, (v) had a blood transfusion
within past 12 months, (vi) donated blood within past 4
months, (vii) had any organ, tissue or bone marrow
transplantation within past 12 months, (viii) presence
of any chronic disease such as AIDS, cancer, kidney,
liver, heart disease etc., (ix) presence of any bleeding
condition and (x) presence of any blood borne disease.
Baseline, demographic data and clinical information
regarding blood donors was collected on a standardized
study proforma. Information regarding donor’s age,
gender, location, blood group and any history of fever
were recorded. The recipients of blood and blood
products were followed after transfusion for the
occurrence of any transfusion reactions for the duration
of their hospital stay.

Donor information, ELISA and PCR results collected
on hard copies of the study questionnaires were entered
into Microsoft Excel (Microsoft Corporation; version
16.0.12026.20174 / September 17, 2019). Data
regarding donor’s age, gender and blood group was
tabulated in accordance with positive and negative
results of serological and PCR testing. The entered data
was twice matched for proper verification of transfer
from the hard copies to the statistical software.

For the purpose of statistical analysis the data was
entered in to Statistical Package for Social Science
program (SPSS) (IBM Corp. Released 2017. IBM
SPSS Statistics for Windows, Version 25.0. Armonk,
NY: IBM Corp.). Statistical significance was analyzed
for the association of age, gender, blood group and
residence in the Karachi city districts with the
serological and PCR results by calculating odds ratio
with their confidence intervals. Fisher exact test was
used to determine the p value where data values were
too small.

RESULTS

Of our blood donor population, 99.2% (n=357) were
males and 0.8% (n=3) were females, with a median age
of 28 years (IQR: 24-34) (Table-1). Majority of the
donors were residents of the urban regions of Sindh
province (n=302). CHIKV IgM antibodies were
detected in 1.1% (n=4) of the donor samples tested
whereas, none of the blood donors were found to be
viremic at the time of donation and PCR signals
remained negative for all samples tested. No
transfusion reactions were observed in any of the
recipients of blood products from those donors.
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All the seropositive donors belonged to Karachi, with
majority belonging to the city’s central district (75%).
This association reached statistical significance [OR=
14.8 (95% CI 1.5-144.7) (p=0.02)]. However, no

statistical significance with any of the age or blood
groups was noted. Table-2 shows the association of
baseline and demographic data with CHIKV ELISA
positivity.

Table-1: Demographic characteristics of the donors (n=360) screened for CHIKV (July 2018 — Feb 2019).

Characteristic

Total sample n (%)

Gender:

Male 357 (99.2)
Female 3(0.8)
Age:

19-30 217 (60.3)
31-40 108 (30)
41-50 30 (8.3)
>51 5(1.4)
Residence:

Rural Sindh region 33(9.2)
Urban Sindh region 302 (83.9)

Table-2: Association of baseline and demographic data with CHIKV ELISA positivity.

Baseline and Demographic Characteristics
n (%) OR (95% CI)

Karachi City Districts

East West Central South Malir
0 0 3 (4.8%)* 1 (4.8%) 0
14.8 (1.5-144.7) 5.6 (0.6-56.3)
(p=0.02) (p=0.14)
Age Group
19-30y 31-50y >50y
2 (0.9%) 2 (1.5%) 0
0.7 (0.1-4.7) 1.6 (0.2-11.6)
(p=0.68) (p=0.63)
Blood group
A+ AB+ O+ O- Rh+ Rh-
1 (1.4%) 1 (4.9%) 1 (0.9%) 1 (7.8%) 3 (0.9%) 1 (2.8%)
1.2 (0.01-11.8) 5.1 (0.5-50.7) 0.7 (0.1-6.9) 9.6 (0.9-98.7) 0.3 (0.03-3.2) 3.1(0.3-30.2)
(p=0.87) (p=0.12) (p=0.77) (p=0.06) (p=0.34) (p=0.34)

Note: *p value <0.05

DISCUSSION

Data is suggestive of potential subclinical infection to
CHIKYV in 1.1% of healthy blood donors screened in
this study.

There has been evidence of circulation of CHIKV in
Pakistan even before its recognized outbreak in 2016.
In a study conducted in Pakistan in 2015, Barr K. and
colleagues found 10% positivity for IgM antibodies
and 6% for nucleic acid detection in 997 patients with
clinical symptoms suggestive of CHIKV disease.’®
Subsequently, a massive outbreak of CHIKV with
approximately 30,000 clinically suspected and more
than 4000 laboratory confirmed cases, was reported
from Pakistan beginning from November 2016 to April
2017.5 Despite the increasing prevalence of CHIKV
infection, surveillance of arboviruses other than DENV

is limited at the public health level in Pakistan. In
addition, blood donor screening for arboviruses has
been primarily focused on DENV and Malaria. To the
best of our knowledge, this is the first study in Pakistan
that has sought for screening healthy blood donors for
potential CHIKYV infection using ELISA and nucleic
acid amplification tests.

The mean age of seropositive blood donors in this
study was 325 vyears, although no statistical
significance was noted for any of the age groups. A
previous screening study from Pakistan which reported
a statistically significant correlation of CHIKV
positivity in patients with a mean age of 37.6 years,
corroborate with our findings.** The predominance of
CHIKYV in the young adult and middle aged population
might be reflective of the overall age demographics of
this region where a significant percentage of people
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fall in these age groups.® Moreover, this age
population is likely to be more social, attending
crowded places and working outdoors for longer
periods of time. Additionally, laborers and farmers
often sleep outdoors at night making them more
susceptible for acquisition of mosquito borne
infections.

We noticed an overall gender bias in the blood donor
population with 99% of subjects comprised of male
donors. One of the factors is attributed to the minimum
hemoglobin level requirement of 11.5-12.5 g/dL for
women. In Pakistan, most women suffer from mild
anemia.?’ Therefore, there is little inclination and trend
to donate blood among the female population. Hence,
all the donors who screened positive for CHIKV IgM
were males in our study.

In the past decade, there has been a rapid rise in
arbovirus related infections including chikungunya in
mega cities around the world. This is primarily due to
overcrowded housing societies with improper waste
disposal and mosquito breeding control environment.®
Karachi, the premier metropolitan city of Pakistan has
been devastated with heavy rainfalls in the past
experiencing several arbovirus related outbreaks.® All
blood donors who screened positive were residents
from Karachi with majority from the city’s central
district. This association reached statistical significance
(p=0.02) and is likely due to the close proximity of the
central city district to the Liyari river in which the
district’s waste is disposed. This river has been
reported to be the breeding site of Aedes mosquitoes in
a past vector surveillance study.’

At the time of screening, all seropositive blood donors
were asymptomatic. Other blood donor screening
studies conducted in the past correlate with this
finding. A cross-sectional study from Dares Salaam
reported 2.97% positivity for CHIKV IgM in
asymptomatic blood donors.?! Similarly, a study
conducted in Myanmar showed 2.8% CHIKV IgM
reactivity among blood donors who lacked any
symptoms of CHIKYV disease.??

All IgM positive blood donors were negative for
CHIKV RNA on RT-PCR. There have been blood
donor screening studies in the past that have reported
the detection of CHIKV IgM antibodies in the absence
of viremia.?? After the onset of symptoms, CHIKV
detection in serum can take up to 7 days. IgM
antibodies against CHIKV usually start appearing at 4th
day after onset of symptoms and peaking at day 7.
They can remain in the serum for up to 3 months.
Therefore, sero-reactivity to IgM antibodies in the

absence of viremia may indicate either subclinical or
recent infection.?®> Hence, molecular testing may
provide a useful aid in addition to serology in
preventing transfusion related transmission of
CHIKV.2* As we performed real time PCR on donor
samples, which has been demonstrated in some studies
to have a relatively lower sensitivity as compared to
nested PCR, might be the reason for the negative PCR
results in donor population.®

There were a few limitations to this study. Firstly, this
was a single center study. However, the blood bank of
Aga Khan University Hospital is one of the largest in
Pakistan and donors belong to all over the country.
One of the limitations of this study was that we used
conventional RT-PCR method for detecting viremia,
although we have used this PCR protocol successfully
in detecting viral genome in symptomatic patients,
however, its sensitivity for the screening purposes in
the donor population may have been bit compromised
due to low viremia. Further studies using multiplexed
nested PCR, are recommended with active clinical
follow up of the recipients of the blood products from
CHIKV IgM positive donors for any transfusion related
infections after they were discharged was not
performed, however as per blood bank protocol
recipients were instructed to contact in case of any
possible transfusion linked symptoms. We recommend
further studies with proper recipient follow up and
more sensitive nucleic acid detection methods to truly
monitor the risk of transfusion related transmission of
chikungunya and other arboviruses infections.

CONCLUSION

To the best of our knowledge this is the first report of
CHIKYV screening in blood donors from Pakistan. We
conclude that the risk posed by CHIKV to blood
transfusion safety exists due to the active circulation of
the virus in our population. Prospective multi-center
studies with more robust follow up and virus detection
methods are required to assess the burden of
transfusion associated transmission of arboviruses
providing evidence for regular screening of blood
donors.

REFERENCES
1. Huang YJS, Higgs S, Vanlandingham DL. Arbovirus-
mosquito vector-host interactions and the impact on
transmission and disease pathogenesis of arboviruses.
Front Microbiol 2019: 22.
DOI: 10.3389/fmich.2019.00022

Infect Dis J Pak 2022; 31 (2): 44-48.

47



Screening for chikungunya virus in healthy blood donors: experience from blood bank in Karachi Pakistan

2.

10.
11.

12.

13.

14.

Infect Dis J Pak 2022; 31 (2): 44-48.

Simon F, Javelle E, Oliver M, Leparc-Goffart I,
Marimoutou C. Chikungunya virus infection. Curr Infect
Dis Rep 2011; 13(3): 218-28.

WHO. Chikungunya Fact Sheet 15 September 2020.
https://www.who.int/news-room/fact-
sheets/detail/chikungunya].

Wahid B, Ali A, Rafique S, Idrees M. Global expansion
of chikungunya virus: mapping the 64-year history. Int J
Infect Dis 2017;58:69-76.

DOI: 10.1016/j.ijid.2017.03.006

Viennet E, Ritchie SA, Williams CR, Faddy HM, Harley
D. Public health responses to and challenges for the
control of dengue transmission in high-income countries:
Four case studies. PLoS Negl Trop Dis 2016; 10(9):
€0004943. DOI: 10.1371/journal.pntd.0004943

Ali I, Dasti JI. Chikungunya virus; An emerging
arbovirus in Pakistan. J Pak Med Assoc. 2018; 68(2):
252-7.

Kamimura K, Takasu T, Ahmed A, Ahmed A. A survey
of mosquitoes in Karachi area, Pakistan. J Pak Med
Assoc 1986; 36(7): 182-8.

Saeed U, Piracha ZZ. Viral outbreaks and communicable
health hazards due to devastating floods in Pakistan.
World J Virol 2016; 5(2): 82-84.

DOI: 10.5501/wjv.v5.i2.82

Chuang VW, Wong T, Leung Y, Ma ES, Law Y, Tsang
OT, et al. Review of dengue fever cases in Hong Kong
during 1998 to 2005. Hong Kong Med J 2008;14(3):170.
Pealer LN, Marfin AA, Petersen LR, Lanciotti RS, Page
PL, Stramer SL, et al. Transmission of West Nile virus
through blood transfusion in the United States in 2002. N
Engl J Med 2003; 349(13): 1236-45.

DOI: 10.1056/NEJM0a030969

Sabino EC, Loureiro P, Lopes ME, Capuani L, McClure
C, Chowdhury D, et al. Transfusion-transmitted dengue
and associated clinical symptoms during the 2012
epidemic in Brazil. J Infect Dis 2016;213(5):694-702.
DOI: 10.1093/infdis/jiv326

Stramer SL, Linnen JM, Carrick JM, Foster GA, Krysztof
DE, Zou S, et al. Dengue viremia in blood donors
identified by RNA and detection of dengue transfusion
transmission during the 2007 dengue outbreak in Puerto
Rico. Transfusion 2012; 52(8): 1657-66.

DOI: 10.1111/j.1537-2995.2012.03566.x

Tambyah PA, Koay ES, Poon ML, Lin RV, Ong BK.
Dengue hemorrhagic fever transmitted by blood
transfusion. N Engl J Med 2008; 359(14): 1526-7.

DOI: 10.1056/NEJMc0708673

Cheng VC, Sridhar S, Wong S-C, Wong SC, Chan JF,
Yip CC, et al. Japanese encephalitis virus transmitted via
blood transfusion, Hong Kong, China. Emerg Infect Dis
2018; 24(1): 49-57. DOI: 10.3201/eid2401.171297

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Federal Disease Surveillance and Response Unit division
of Field Epidemiology & Disease Surveillance at
National institute of Health https://www.nih.org.pk/field-
epidemiology-disease-surveillance-division-fedsd/.

Barr KL, Khan E, Farooqi JQ, Imtiaz K, Prakoso D,
Malik F, et al. Evidence of chikungunya virus disease in
Pakistan since 2015 with patients demonstrating
involvement of the central nervous system. Front Public
Health. 2018; 6: 186. DOI: 10.3389/fpubh.2018.00186
Khan E, Barr KL, Faroogi JQ, Prakoso D, Abbas A,
Khan ZY, et al. Human West Nile virus disease outbreak
in Pakistan, 2015-2016. Front Public Health. 2018; 6: 20.
DOI: 10.3389/fpubh.2018.00020

Karim F, Nasir N, Moiz B. Transfusion transmitted
dengue: One donor infects two patients. Transfus Apher
Sci 2017; 56(2): 151-53.

DOI: 10.1016/j.transci.2016.10.013

Pakistan Bureau of Statistics: Population by 5 year age
group - Pakistan
https://www.pbs.gov.pk/content/population-5-year-age-
group-pakistan.

Habib MA, Raynes-Greenow C, Soofi SB, Ali N,
Nausheen S, Ahmed I, et al. Prevalence and determinants
of iron deficiency anemia among non-pregnant women of
reproductive age in Pakistan. Asia Pac J Clin Nutr 2018;
27(1): 195-203. DOI: 10.6133/apjcn.042017.14

Shauri HS, Ngadaya E, Senkoro M, Buza JJ, Mfinanga S.
Seroprevalence of dengue and Chikungunya antibodies
among blood donors in Dar es Salaam and Zanzibar,
Tanzania: A cross-sectional study. BMC Infect Dis 2021;
21(1): 1-6. DOI: 10.1186/s12879-021-06549-y

Kyaw AK, Tun MMN, Nabeshima T, Soe AM, Thida T,
Aung TH, et al. Chikungunya virus infection in blood
donors and patients during outbreak, Mandalay,
Myanmar, 2019. Emerg Infect Dis 2020; 26(11): 2741-
45. DOI: 10.3201/eid2611.201824

Chusri S, Siripaitoon P, Silpapojakul K, Hortiwakul T,
Charernmak B, Chinnawirotpisan P, et al. Kinetics of
chikungunya infections during an outbreak in Southern
Thailand, 2008-2009. Am J Trop Med Hyg 2014; 90(3):
410-17. DOI: 10.4269/ajtmh.12-0681

Yapa BMC, Stassen L, Huang X, Hafner L, Hu W,
Devine G, et al. Chikungunya virus in Asia-Pacific: a
systematic review. Emerg Microbes Infect. 2019; 8(1):
70-9. DOI: 10.1080/22221751.2018.1559708

Ratterree MS, Gutierrez RA, Travassos da Rosa AP,
Dille BJ, Beasley DW, Bohm RP, et al. Experimental
infection of rhesus macaques with West Nile virus: level
and duration of viremia and Kinetics of the antibody
response after infection. J Infect Dis. 2004; 189(4): 669-
76. DOI: 10.1086/381461

48


http://www.who.int/news-room/fact-sheets/detail/chikungunya%5d
http://www.who.int/news-room/fact-sheets/detail/chikungunya%5d
https://pubmed.ncbi.nlm.nih.gov/?term=Kamimura+K&cauthor_id=2876112
https://doi.org/10.5501%2Fwjv.v5.i2.82
https://doi.org/10.3201%2Feid2401.171297
http://www.nih.org.pk/field-epidemiology-disease-surveillance-division-fedsd/
http://www.nih.org.pk/field-epidemiology-disease-surveillance-division-fedsd/
https://doi.org/10.3389%2Ffpubh.2018.00020
http://www.pbs.gov.pk/content/population-5-year-age-group-pakistan
http://www.pbs.gov.pk/content/population-5-year-age-group-pakistan
https://doi.org/10.4269%2Fajtmh.12-0681

